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Field of the invention 

5 [0001 ] The present invention relates to a process for the preparation of [S(-) amIod!pine-L(+)-heml tartrate] from RS 
amlodlpine base using L(+) tartaric acid in the presence of an organic solvent such as dimethyl sulfoxide. 

. . Background of the Invention . - ... 

10 [0002] Amlodlpine and its salts are long acting calcium channel blockers and are useful for the treatment of cardio- 
vascular disorders. Racemlc Amlodlpine Is currently being used as Its besylate in the treatment of hypertension and 
angina. The preparation of racemlc compound is described In European patent 0089167. Amlodlpine Is racemlc com- 
pound and has chlral center at 4 position of the dlhydropyridlne ring. 

[0003] ft has also been reported that the R(+) isomer is a potent inhibitor of smooth muscle cell migration (WO 
is 95/05822). The S(-) isomer is having calcium channel blocker activity while the R(+) Isomers has little or no calcium 
channel blocking activity. 

[0004] Prior artfor the preparation of R and s enantlomers of amlodlpine are a) resolution of amlodlpine azlde ester 
wfch optically active 2-fnethoxy-2-phenylethanol (J. Med. Client, 29 r 1 696, 1 986. J.E. Arrowsmith, S.F. Campbell, P.E. 
Cross, J.K. Stabs, R.A., Burges and EP Appl. 0331 31 5A) or b) resolution of Amlodlpine base with optically active 

11 ca m pi ?an jc,ac|d [J, Med, Ghem. 35, 3341 , 1993, 3, gpldman., J„ stoftefMss and U. Qorn) or c) resolution qf Rs f - 

amlodipinebasoto R(+) andS(-) isomer wfth Lor D tartaric acid respectively In organic solvent DMSO {Peter Spargo 
US Patent 6, 046,338; (2000), WO 95/25722 (1 995)] which Indicate the use of both tartaric adds Is essential. 

The disadvantages: 

25 

[0005] The main disadvantages of the prior art are: 

1 . The use of unnatural tartaric acid for the separation of S(-) amlodlpine 

2. The use of costlier camphanlc acid or 2-methoxy-2-phenyIethanol as a resolving agents. 

30 

Objects of the Invention 

[0006] The main object of the Invention Is to develop a technology for the preparation of S(-) amlodlpine from racemic 
amlodlpine using naturally occurring L4ataric acid. 

35 

Summary of the Invention 



[0007] Accordingly, the invention provides a new and efficient process for the preparation of [$(-) amlodtpIne-L(+) 
heml tartrate] In good yield with high enantiomeric purity by reacting RS amlodlpine base with L(+) tartaric acid in an 
40 organic solvent at a temperature ranging from 20-35°C for a period ranging from 1 6 to 24 hours, separating by filtration 
solid [R(+) amlodIptne-L(+)-hem! tartrate], seeding thefiltrate to obtain solid [S(-) amlodfpln-L(+)-hemi tartrate], filtering 
and recrystal Using the solid, baslfylng to obtain S(-) amlodlpine. 

[0008] In one embodiment of the present Invention the organic solvent used for the reaction is dimethyl sulfoxide. 

[0009] ~ tn another embodiment ot the present Invention 0.5 mole of L(+) tartaric acid is used for the reaction. ~ 

45 [001 0] in another embodiment the solvent used for crystallization is selected from the group consisting of methanol, 
cthanol and butanol. 

[0011] In another embodiment of the Invention baslflcatlon Is done using metal hydroxides, carbonates or aq. Am- 
monia. 

so Detailed description of the invention 

[001 2] - -The unique feature of the Invention is preferential crystal lization of enantlomer sail with respect to quantity of 

DMSO and Ume. The process of resolution of RS amlodlpine using L(+) tartaric acid Is shown in the scheme below : 

55 : : ' ' 
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SCHEMER 



[0013] Tha process of tho present invention is described herein below with reference to examples which are illus- 
30 trative only and should not be construed to limit the scope ot the present Invention In any manner. 

EXAMPLE -1 

Amlodipine hem! Ltartarate-mono-DMSO solvate mp 160-162'C [a] l = +24.32 (c=1, R{+) Amlodip!ne-heml-L- 
35 tartaratemono DMSO solvate and S(-) AmlodlpIne-heml-L tartarate mono DMSO solvate from (RS) Amlodipine, 

[0014] To a stirred solution ol 1 0.50 gm (0.0256 mole), of RS Amlodipine In 30 ml or DMSO was added a solution of 
1 .33 (0.1 28) mole (0.5 equiv) of L(+) Tartaric ecld In 30 ml DMSO. The soDd starts separating from clear solution within 
5-10 min. This was stirred for 3 hrs, and the solid was filtered off, washed with acetone and dried to give 6.66 gm, 
40 46.15% R(+) MeOH). The filtrate was seeded with S(-) amlodipine hemi L(-i-) tartarate salt, and left overnight the solid 
was filtered off and washed with 10m! acetone and dried to give B.41 gm, 44.4% S(-) amlodipine-hemi L(+)-tartarate 
mono DMSO soh/ate.mp 169.5-171.5*0 = -14.1 (c=1 , MeOH) 90% do by chiral HPLC. (J.Chrom., B 693, 387 (1997) 
J. Luksa, DJ. Joslc, B. Podoblnc, B. Furian, M. Kremser] 

45 EXAMPLE -2 

R3 Amlodipine L(+) tartarate mono DMSO solvate from RS Amlodipine 

[0015] The procedure as described in example 1 was repeated and the reaction was kept overnight The soUdfiltered 
so and dried to yeidl 14 gm, 97.9% RS Amlodipien L(+) tartarate mono DMSO solvate. Mp 148.5-151*0 (o1 MeOH) 
3.3% do by chiral HPLC. 

EXAMPLE-3 

55 s(-) Amlodipine hemlL(+) tartaratemono^^ 
solvate • methanol as solvent 

[0016] 50 gms of S(-) Amlodlpine-hemLL(+)-tartarate mohohydrate DMSO solvate was dissolved In 250 ml refluxing 
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methanol (30 m!n). The solution was kept overnight at room temperature (25-28-C) with stlrrlng.The solid was collected 
by filtration, washed with 100 ml methanol and dried at 50°C In vacuo (2 hrs till constant wt.) to give 35 gm (80%). S 
(-) Amlodlp'lne-heml-L(+)-tartafate monohydrate. Mp 171-1 72°C » 114.1 (c=1 . MeOH); 90% de chiral HPLC. 

5 EXAMPLE -4 

S(-) Amlodiplne heml L W-tartarte mohohydratef rom S(-) Amlodlplne-hemM.-(+) tartarate monohydrate DMSO 
solvate- Ethanol as solvent - 1.. .. „..._.. 

10 [0017] The procedure was followed as mentioned In example 3 was using ethanol (150 ml) instead of methanol. The 
solid obtained was collected by filtration, washed with 50. ml cold ethanol and dried at 50'C In vacuo (2 hrs till constant 
wt.) to give 30 gms (68%). S(-) Amlodipine heml L(+) tartarate monohydrate mp 172.5-1 74°C = 17.44 (C=1 , MeOH), 
97% de chiral HPLC. 

13 EXAMPLE -5 y 

S(-) Amlodipine from {S)(-)amlodlpine heml L W tartarte mohonydrate. g 

[0018] S(-) Amlodiplne heml L(+) tartarate mohonydrate (30 gms) was slurried In 80 ml Ch^Cfe and 60 ml (6%) Q 

so aqueous ammonia for 30 mln. Tha organic solution was separated and washed with water. The organic extract was 

dried to give solid" The solid was filtered and dried at room temperature under vacuo to give 20 gms (82%) S(-) ami- LU 

odiplne mp 108-109-C 3055 (c-1, MeOH), 97.4% eeby chiral HPLC. gJ 

3 

S(-) Amlodipine from S(-) amlodipine heml L(+) tartarte mono DMSO solvate ^ 

[001 9] S(-) Amlodipine heml L(+) -tartarate mono DMSO solvate (30 gms) was slurried In 60 ml CH£\ Z and 60 ml ^ 
(6%) aqueous ammonia for 30 mln. The organic solution was separated and washed with water. The organic extract 
30 was dried over anhydrous sodium sulphate and concentrated. The residue was triturated with hexane to give solid 
20.1 gms (92%) S(-) amlodipine. Mp1 07-1 07.5°C 27,3 (c=1 , MeOH), 90% ee by chiral HPLC. 
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EXAMPLE -6 



Claims 

1. A process forthe preparation of [S(-) amlodipine -L(+)-heml tartrate] which comprises reacting RSamlodipine base 
with L(+) tartaric acid In an organic solvent separating the solid [R(+) amlodipln-L(+)- hemi tartrate) by filtration, 
seeding thefiltrate to obtain solid [S(-) amlodipIn-L(+)-hemi tartrate] by precipitation, filtering the solid and baslfylng 
to obtain [S(-) amlodiplne -L(+)-hemi tartrate]. 

2. A process as claimed in claim 1 , wherein the RS amlodiplne base la reacted with the L(+) tartaric acid for a period 
in the range 1 6 to 24 hours. 



3.-A process as claimed in clalm l or claim 2, wherein the RS amlodiplne base is reacted with- the L(+> tartaric acid - 

43 at a temperature in the range 20-35 w C. 

4. A process as claimed in any of claims 1 to 3, wherein the solvent is DMSO. 

5. A process as claimed in any preceding claim, wherein the solvent to amlodipine ratio Is 5-6 ml/gm of amlodiplne. 

so 

6. A process as claimed in any preceding claim, wherein L-tartaric add employed Is about 0.5 mole per mole of 
— amlodiplne. : 

7. A process as claimed In any preceding claim, wherein the solvate precipitated is S(-) amlodipine hemi L(+)-tartrate 
'35 m6no~DMSO-solvate; 



3 A process claimed In claim 1 wherein a stirred solution of RS Amlodipine in DMSO Is added to a solution of L(+) 
Tartaric add in DMSO, the solid obtained separated by filtration, washed with acetone, dried to give R(+) MeOH). 
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the filtrate seeded with S(-) amlodlpine hemi L(+) tartarete salt, the solid so obtained filtered off and washed 
acetone and dried to give S(-) amiodipine-hemi L(4Hartarate mono DMSO solvate. 
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